Abstract. The objective of this research is to measure and examine volatilities between important emerging and developed stock markets and to ascertain a relationship between volatilities and stock returns. This research paper also analyses the Mean reversion phenomenon in emerging and developed stock markets. For this purpose, seven emerging markets and five developed markets were considered. Descriptive statistics showed that the emerging markets have higher returns with the higher risk-return trade-off. In contrast, developed markets have low annual returns with a low risk-return trade-off. Correlation analysis indicated the significant positive correlation among the developed markets, but emerging and developed markets have shown relatively insignificant correlation. Results of ARCH and GARCH revealed that the value of likelihood statistics ratio is large, that entails the GARCH (1,1) model is a lucrative depiction of daily return pattern, that effectively and efficiently capturing the orderly reliance of volatility. The findings of the study showed that the estimate 'β' coefficients given in conditional variance equation are significantly higher than the 'α' , this state of affair entails that bigger market surprises tempt comparatively small revision in future volatility. Lastly, the diligence of the conditional variance estimated by α + β is significant and proximate to integrated GARCH (1,1) model, thus, this indicates, the existing evidence is also pertinent in order to forecast the future volatility. The results signified that the sum of GARCH (1,1) coefficients for all the equity returns' is less than 1 that is an important condition for mean reversion, as the sum gets closer to 1, hence the Mean reversion process gets slower for all the emerging and developed stock markets.
Introduction
The finance literature draws the line of distinction and segments the stock markets into emerging and developed. Such distinction is made on the basis of varied stock market characteristics. The developed markets of the world are often considered as more liquid and efficient markets. Whereas, emerging markets are at the little low ebb. However, finance theory lauds that high order volatility is linked with higher stock returns in emerging markets. During last decade several stock markets experienced substantial evolution; emerging markets specifically reported exponential growth in market capitalization, a number of listed companies and trading volume (e.g., Bahloul, Bouri 2016; Choi et al. 2016; Goetzmann, Jorion 1999; etc.) . Despite the fact that numerous emerging markets have started their journey to integrate with the global capital market (e.g., Koulakiotis et al. 2016; etc.) , however such markets are yet unique from developed markets. Such distinction is again in terms of excessive risk attached to liquidity, inadequate quality of business, and much more.
Global Trade liberalization has opened the diverse avenues for investors to select and manage varied portfolios across the world. The globalization of stock markets has won the substantial amount of confidence of investors to put their holdings in any financially lucrative part of the world. The relaxations in investment embargos in stock markets not only expanded the investments returns but also became the source of integration of several stock markets (e.g., Kundu, Sarkar 2016; Naghavi, Lau 2016; etc.) . The sufferings of unified common financial crises in several equity markets are one of the significant grounds of integration of equity markets. The information about spillover financial knowledge traveling from one equity market to another gained a reasonable consideration during last few decades. The main objective of the research is to investigate the patterns of market integration in terms of stock returns and volatility, as the two integrated markets may not offer paybacks of portfolio diversification (e.g., Caporale, Sousa 2016; Bouri, Demirer 2016; Jebran, Iqbal 2016; etc.) .
Several researchers have studied the influence of volatility among distinct equity markets and mean-reverting phenomenon in these markets also. The majority of the scholars have investigated the volatility spillover effects among developed markets. However, some scholarly evidence about an investigation of developing and emerging equity markets are there as well. Several studies making developed equity markets as subject of interest such as: (e.g., Xiao, Dhesi 2010; Diebold, Yilmaz 2009; Harris, Pisedtasalasai 2006; Wagner, Szimayer 2004; Ng 2000; Chou et al. 1999; Hu et al. 1997; Li et al. 2016; Cakici et al. 2016; etc.) . The research studies about developing and emerging equity markets have been concluded by Mirza et al. (2016) , Ghosh and Saggar (2016) , Günay (2016) , Worthington and Higgs (2004) , Beirne et al. (2013) , Mukherjee and Mishra (2010) , Choo et al. (2011 ), Joshi (2011 , Sakthivel et al. (2012) . These studies offered significant insights regarding assimilation among equity markets and offer capitalists efficient venture chances in various portfolios.
The equity market literature provides number of findings identifying the prevalence high order volatility and price fluctuations in developed and emerging markets (e.g., Richards 1996; Bekaert et al. 1998; Kawakatsu, Morey 1999; Harvey et al. 2000; Salomons, Grootveld 2003; Yarovaya et al. 2016; Sehgal, Garg 2016; etc.) . In this regard, comparative analysis with developed equity markets, identifying similar peculiarities among emerging markets with country risk factors like financial, economic and political risks have been examined. Eventually, high order risk, in general has been linked with emerging markets. Such high risk returns, the high anticipation of investment returns in these markets. However, scholars (e.g., Yang, Liu 2016; Yavas, Rezayat 2016; Mosquera et al. 2016; Harvey 1995; Bekaert 1995; etc.) have documented counter evidence.
The objective and motivation of the research. The aim of this research study is to follow a well-known theoretical framework of risk and returns association in seven emerging and five developed stock markets. Additionally, to ascertain an association through a stochastic framework of analysis between equity returns and volatility followed by the presence of ARCH and GARCH effects. Another, important objective is to check the Mean reversion process for these markets, if so, slow or fast because it helps in forecasting the future volatilities and returns. The prime motivation for conducting this study is to examine (a) if emerging market proceeds are uncovered to supplemented volatility compared to developed markets, (b) how the realized stock prices of proceeds weigh against each other, (c) whether the occurrence of risk characteristics between two distinct kinds of markets is measurable, (d) how persistent these outcomes are covering the period from 2000 to 2016, e) our research study comprises of six biggest and three best performing emerging stock markets of 2016 of the World, and f) time-varying factor motivates to reinvestigate the previous findings, g) finally, the tapering or reduction of QE at what extent causes serious outflows of investment from the emerging markets? Thus, the study also examined to bridge this research gap.
Novelty and significance of the research. The novelty and significance of this research is many folds. This investigation mainly aims to evaluate the association of volatility and stock returns among emerged and developed stock markets. The intention to analyze the stock markets of several countries provides an efficient intelligence to stock investors. This research has focused on two selected markets of the South Asia (KSE100 and SENSEX), whereas, six markets of the Far East and the East Asia (Nikkei, JKSE, KLSE, KOSPI, HSI and SSE), one market from the Europe (DAX), one from Latin America (BVSP) and two markets from the North America (S&P500 and Nasdaq). This study has used daily data of identified markets, which is considered as more reliable than weekly and monthly data among the circle of stock researchers because of the high frequency data, whereas, previous studies comprises of low frequency data (weekly or monthly). Therefore, the use of daily data is making study unique of its kind among stock market-related researches. The study has covered 16 and half years data including before and after global financial crunch of 2008, which is the handsome period for long-term analysis. The sample of this study is constituted on several dynamic stock markets, thus findings of this study will be the value addition to the diverse literature on stock market research. The performances of emerging markets including KSE100, BVSP, SENSEX, KLSE, and KOSPI is phenomenal in last three years, therefore, it is necessary to reinvestigate the behavior of these markets. Eventually, the stock investors will be benefitted in terms of efficient investment decisions.
The remainder part of this study is arranged into several sections: Section 1 focuses on extensive previous literature of emerging and developed equity markets, the data and methodology is discussed in Section 2, this section followed by the findings and results of the research in Section 3, whereas, the discussions and conclusion is presented in the last Section.
Theoretical substantiation
The literary evidence from finance literature provides valuable insights regarding stock price volatility and returns spillover and its impact on the efficiencies of different stock markets. The current literature exhibited the mixed outcomes, both convergent and contradictory in several studies. Numerous research studies demonstrated that equity returns displayed unequal conditional volatilities energetically negative stuns having a greater influence on volatility than the positive shocks of the similar scale (e.g., Chiang, Doong 2001; Goudarzi, Ramamarayan 2011; Rafaqet, Afzal 2012; etc.) . The results are not in lined with the previous research of Rousan and Al-Khouri (2005) . However, few studies demonstrated the evidence of long memory, therefore, probabilities of forecasting future volatilities (e.g., McMillan, Thupayagale 2008; Cifter, Ozun 2008; Maheshchandra 2012; Banerjee, Sarkar 2006; Kasman, Torun 2007; etc.) , whereas, some other research studies exhibited no evidence of long memory (e.g., Kilic 2004; Korkmaz et al. 2009; etc.) . Hence, the confirmation is still not conclusive vis-à-vis the equity markets of developed and emerging economies. Okičić (2015) investigated the behavior of stock returns in Central and Eastern Europe (CEE) stock markets with the emphasis on the association between conditional volatility and stock returns. Findings of the study confirmed that ARIMA and GARCH provide confirmatory evidence that ARIMA and GARCH methods deliver thrifty estimations of mean and volatility approximations of mean and volatility subtleties in the case of CEE equity markets, moreover, they also confirmed the slow mean reversion process in CEE stock markets. There is overwhelming confirmation corroborating the presence of a leverage effect, it means that a number of negative shocks escalate volatility more as compared to the positive shocks do (Bahloul, Bouri 2016) . For the intelligent investment decision in equity markets is based on the way of communication stock information from one market to another. The local and foreign investors lay more emphasis on the means of transmitting stock related information. The majority of researches studies have been undertaken to investigate the mode of business in developed markets; however, few studies can also be traced in finance literature focusing on emerging and developing markets. The literature review in this study is segmented into reviewing the studies focusing on developing, developed and emerging stock markets.
The researchers focused on the developed stock markets comprise such as, Frugier (2016) , Xiao and Dhesi (2010) , Diebold and Yilmaz (2009) , Harris and Pisedtasalasai (2006) , Wagner and Szimayer (2004) , Ng (2000) , Hu et al. (1997) , Chou et al. (1999) . Hu et al. (1997) investigated some selected emerging markets namely Taiwan, Hong Kong, Shanghai, Shenzhen and their nature of relationship with the American and Japanese equity markets. By employing the causality in variance test, the researchers found clear evidences signifying the existence of shock transmission and returns between Hong Kong and the American equity markets. Chou et al. (1999) found significant and justifying the existence of volatility and the stock association between Taiwan and the US equity markets, they have also concluded the slow mean reversion in these markets. Engle and Kroner (1995) have carried out an investigation by using MGARCH model also known as BEKK model. Their findings documented the evidence justifying the mean reversion and the spread of both variance and return between the US and Taiwan equity markets. Hoque and Chiou (2011) investigated the USA, the UK and Japanese equity markets covering the business period 1997 to 2007 and documented led lag association among the identified equity markets. The study conducted by exhibited the literary evidence validating the integration of the US equity markets with the European Union stock markets. Their study focused on the US equity markets and the EU stock markets, which included the UK, Germany, Italy, and France. Baele (2005) further extended the finance literature by studying the flow of volatility between the US and the EU markets. The researcher has taken 13 equity markets of the Europe, and taken weekly observations of equity returns. By using GARCH and GEKK models approach to analyze the data, the study found the escalating propensity of volatility for several markets during 1990s. The outcomes of the research further validated the evidence of volatility transmission from the US stock markets to Switzerland, Sweden and the UK equity markets. Harris and Pisedtasalasai (2006) conducted the study by applying GARCH model technique carrying the purpose of investigating the mean and shock transmission, and the association between returns and volatilities among small and large equity markets of the UK. The study found that volatility often flows from the larger equity market to the smaller market in the UK. A novel extension were made to finance literature by studying the flow of volatility and relationship of stock returns and volatility among seven developed markets (UK, Hong Kong, USA, France and Japan) and 10 emerging stock markets (Malaysia, Mexico, Argentina, Chile, Thailand, Brazil, Taiwan, Philippines, South Korea and Singapore) considering the data before and after financial crunch in the Asia (Diebold, Yilmaz 2009) . Their findings registered absence of the existing trend in the return and spillover, however, illustrated sturdiness with time. They documented integration and mean reversion phenomenon in several markets also. Xiao and Dhesi (2010) investigated the shock transmission and equity returns for four indices (CAC, DAX, S&P500 and FTSE100) and found significant evidence justifying the existence of shock transmission amongst the US and the European equity markets. Their research outcomes showed the existence of evidence regarding spillover of volatility from the US equity markets to the most of selected EU stock markets.
The research studies focusing on emerging equity markets such as, Neaime (2016) , Auer (2016) , Guris and Sacildi (2016) , Sarwar and Khan (2016) , Worthington and Higgs (2004) , Wang et al. (2005) , Li and Majerowska (2008) , Beirne et al. (2013), and Erb et al. (1997) . Among these studies, Wang et al. (2005) conducted empirical analysis using EGARCH model found the confirmation of both returns and shock transmission from developed stock markets to emerging equity markets of the Asia. They also concluded slow mean reversion process in selected stock markets. The study also found the cross-border transmission of volatility and its influence on returns focusing on the Asian emerging markets. Another, important study of Li and Majerowska (2008) , in which they compared Warsaw and Budapest equity markets with the US and Frankfurt markets. The BEKK GARCH model was used to examine the daily data. Their investigation emerged with statistically significant findings confirming the existence of spillover effect of volatility and its influence on stock returns of the US and DAX equity markets. Beirne et al. (2013) investigated the flow of shocks among newly emerged markets and developed markets. By using tri-variate GARCH model, they established the existence of clear substantiation regarding shock transmission from developed markets to emerging markets.
The research studies focusing on developing countries' markets documented their empirical findings regarding confirmation of volatility transmission and its impact on stock returns (e.g., Borland 2016; Baruník et al. 2016; Singh et al. 2016; Sakthivel et al. 2012; Choo et al. 2011; Mukherjee, Mishra 2010; Joshi 2011; etc.) . Mukherjee and Mishra (2010) have carried out an important study; they took 12 equity markets of the Asia, and major financial markets of the India. Using GARCH model, their investigation concluded the existence of bidirectional return spillover between Indian and all identified equity markets excluding Sri Lanka. Joshi (2011) found the evidence of bidirectional returns spillover and fluctuation among stock markets of the Asian countries, the study applied GARCH BEKK model for the equity markets of the Japan, South Korea, Indonesia, China, Hong Kong, and India. Choo et al. (2011) investigated volatility and stock return spillover between larger and smaller equity markets of Malaysia. Sakthivel et al. (2012) investigated co-movement of shock transmission and stock returns among markets of India, Japan, the USA, Australia and the UK. Their study also confirmed the existence of bidirectional spillover of shocks from Indian and the US Markets.
Scheicher (2001), and Serwa and Bohl (2005) argued that the local factors of Central and Eastern European (CEE) stock markets are the driving force for the volatilities of these equity markets. There is an increasing interdependence between CEE markets and developed stock markets of the EU (e.g., Chelley-Steeley 2005; Gelos, Sahay 2000; etc.). Égert and Kočenda (2007) did not find any significant co-movement and interdependence between CEECs (Czech Republic, Hungary and Poland) and the developed EU markets. However, they concluded a short-term spillover in both volatilities and returns for these markets. Caporale and Spagnolo (2010) examined the relation between three CEE countries (Czech Republic, Hungary and Poland) and stock markets of Russia and the UK. They concluded interdependence between two sets of markets, and further concluded the euro introduction caused increase in volatilities between CEE markets and the UK. Harrison and Moore (2010) concluded no evidence of cointegration between CEECs (Poland, Hungary, Czech Republic and Romania) and the equity markets of Germany and the UK, but increasing with the passage of time. and Hanousek and Kocenda (2009) examined and concluded that macroeconomic activities instigating from the developed markets, and affect the new evolving CEE markets. According to Mullineux and Murinde (2000) due to the small sizes of equity markets in CEECs, it is almost impossible to predict the degree of convergence of these new markets. Voronkova (2004) established the fact that linkage between the CEE equity markets and the developed EU markets is time varying. Gilmore et al. (2008) examined and determined a dynamic cointegration and co-movement between financial markets of CEECs (Poland, Hungary, Czech Republic) and the developed EU markets. However, they did no have an evidence of significant convergence between the markets. Syriopoulos (2007) concluded that the CEE stock markets have strong correlation among the other matured and developed equity markets of the EU. According to Jochum et al. (1999) , the Russian crises (1997) (1998) ) have a great impact on the integration of equity markets of Hungary, Poland, and Czech Republic. During the crises these markets terminated their links between the Russian and the US markets. Michael and Köke (2002) established that there is no integration and co-movement between the stock returns of CEECs and the Russia. McManus (2002, 2003; etc.) established that there is no relationship and convergence between the CEE markets and the developed markets of the US and the Germany. Cappiello et al. (2006) , and Savva and Aslanidis (2009) examined and concluded a conditional correlation and some degree of integration between CEECs and developed stock markets of the EU.
Contribution of the study in existing literature. The current study will be a significant addition in existing literature regarding the volatility, and equity relationship, and mean reversion process because we have not considered top developed and emerging markets of the world but we incorporated these markets from every content and corner of the world. Thus, in this way we also examine the geographic, cultural, financial, economic, social, legal, political and technological differences while conducting our research. The results of the previous researches are mixed, thus, the results are still inconclusive. Therefore, there is a need to reconfirm the behavior of developed and emerging stock markets. Since we have concluded from the previous literature the relationship between developed and emerging markets is time varying because nothing is constant and every factor is changes constantly (Auer 2016) , hence, it is essential to reinvestigate this relationship. The previous literature also demonstrated that the CEEs markets' integration is much dependent on the financial markets of the Germany, the UK, the US, and other western developed financial markets, therefore, this research provides the basic foil to the researchers of CEEs countries as well. It is also concluded from the literature that the performance of both developed and emerging markets is quite different before and after financial crunch of 2007-08. Therefore, this research provides the answers of financial markets' performance before and after the financial crunch. The US central bank has introduced tapering or reduction of QE in 2013-14, and federal treasuries the interest up to 100 basis points, which creates the setback on monetary facilitation. Therefore, the tapering or reduction of QE causes serious outflows of investment from the emerging markets. According to a research, this tapering policy has a substantial influence on the emerging markets' spillover (Chen et al. 2014) . Hence, this research also addresses this issue for developed and emerging markets after the introduction of tapering by the US this period.
Based on the discussed theoretical substantiation, following five hypotheses have been formulated for undertaken study: As of 2016, seven emerging market indices: BVSP (Brazil), SSE (China), SENSEX (India), JKSE (Indonesia), KOSPI (South Korea), KLSE (Malaysia), and KSE100 (Pakistan) have been selected. As of 2016, the MSCI five developed equity markets are: DAX (Germany), HSI (Hong Kong), Nikkei225 (Japan), S&P500 and Nasdaq (United States) have been selected for this research. The MSCI indices are believed as benchmark for measuring performance for global stock markets and are well recognized as parameters employed by global portfolio managers. Every state's stock indices are blend of stocks that comprehensively refers the stock composition of respective nation.
Data Collection. This research, data series covering the time span from January 1, 2000 to June 30, 2016. The period covered in this study is based on the data of 16 and half years with the objective to analyze comprehensively. The source for accumulating the data about developed and emerging markets for this study is from the website of Yahoo Finance. The biggest advantage to collect the data from Yahoo Finance is the real-time factor, and directly extracted in MS Excel files. The observations comprise of daily closing stock market indices. The countries selected for this study from the South Asia are Pakistan and India. Whereas, Korea, Japan, China, Hong Kong, Malaysia and Indonesia from the East Asia and the Far East Asia. However, Brazil is selected from Latin America. Germany is taken from the Europe and the United States from the North America. In Pakistan, Pakistan Stock Exchange (PSX) is the consolidated equity market has been made a part of the investigation for this study. From Korea, the Korea Composite Stock Price Index (KOSPI) has also been taken for this study. Shanghai stock exchange (SSE) has been acquired from China. Hang seng index (HSI) is selected from Hong Kong. This study has also made a point of investigation Nikkei225 from Japan. Jakarta Stock Exchange Composite Index (JKSE) is taken from Indonesia. Kuala Lumpur Stock Exchange (KLSE) has been considered from Malaysia. The index of Bolsa de Valores do Estado de São Paulo (BVSP) is taken from Brazil. The Deutsche Boerse AG German Stock Index DAX (DAX) is considered from Germany. Two most important stock exchanges, the Standard & Poor's (S&P500), and National Association of Securities Dealers Automated Quotations (NASDAQ) have been taken from the United States.
Estimation Models. The graphical representation of time series shows the preliminary examination of stock behaviors and the trend of the markets chosen for this study. Log returns for every chosen market are required to be modelled, succeeded by correlation (r), standard deviation (σ) and coefficient of variance (CV). Correlation is applied to measure the interdependence of two equity market returns. After preliminary analysis, the formal descriptive method of mean, standard deviation, and coefficient of variance have been applied for measuring and ranking purposes. It is also important to note that standard deviation is used for calculating the spread around the mean for every stock market data in a taken time period. This spread is particularly known as volatility and CV as a relative measure of volatility. Besides that General Autoregressive Conditional Heteroscedasticity GARCH (1,1) model is employed to calculate volatility. Descriptive Analysis. Stock returns for all twelve stock markets are computed by taking the natural log. The mathematical equation for log returns can be expressed as follows:
where: R t = equity returns at time t; I t = financial market index at time t; I t-1 = equity market index at first lag of time t. Unit Root Test. This study is based on time series data; therefore, stationarity of the data is an essential requirement in order to proceed with further econometric analysis. Thus, Dickey-Fuller test was employed for checking the stationarity. This method is most frequently and widely used method for financial time series for more than three decade all over the world. Dickey and Fuller (1979) have initially proposed this method and it was known as DickeyFuller method. It was further modified and renamed as Augmented Dickey-Fuller (1981) . This model actually entailed on rejecting the null hypothesis of the unit root. Otherwise, the series are said to be non-stationary in support of the alternative hypothesis of stationarity. The general equation of the model is given as follows: Despite the fact, the errors are doubted to be serially uncorrelated, but still, errors are not independent. The existence of volatility and clustering fat tails will be there. Considering the fact we have introduced following model for the purpose of forecasting equity returns:
. t t r = µ + ε r t denotes the return in reference of time, such as daytime 't' and ε t are referring independent observation from N(0,σ t 2 ). Through which random walk hypothesis:
Since the variance of ε t is to be considered constant for all the 't' values. As discussed before, the return 'r t ' is homoscedastic. Another form of the serial correlation of variance can be expressed as:
The above Eq. (1) 
Since Eq. (2) is known to be the AR(1) condition for the squared residual. It is also important to note that the error term ν t is not considered constant, therefore, the Eq. (2) is to be known as the heteroscedastic AR(1).
The Eq. (2) could be generalized in order to contain squared residuals for lags 2, 3 and so on, as explanatory variables. The below equation is the standard representation for AR models, which is expedient to express Eq. (2) as ARCH (1). Let a(L) is the pth order polynomial in lag operative L then it can be written as:
Since we have already known in ARMA approach for the mean, As we have learned in ARMA modeling for the mean, it is not prudent to keep on rising lagged squared residuals terminologies. It is not wise to keep increasing lagged squared residual terms for clarifying the serial for explaining the serial reliance of the variance. In contrast, the parsimonious generalization of Eq. (1) to incorporate σ 2 t-1 expression as an explanatory factor as follows:
The above Eq. (3) is known as the generalized ARCH or GARCH, which was suggested by Bollerslev (1986) . The Eq. (3) is a form of heteroscedastic ARMA (1,1). It can be shown that Eq. (3) is an heteroscedastic ARMA (1,1) pattern for the SR (squared residual), thus it can be expressed as follows: 
Since in realistic ARCH models the extreme orders of q is required, that is the most thrifty illustration of generalized ARCH approach. Thus, the GARCH (p, q) can be written as follows:
Initially, the coefficient of GARCH (1) term i.e. σ 2 t-1 shows high significance. In finance literature simply GARCH (1,1) model is often used, in which conditional variance can be mentioned as below: 2 2 2 1 1 .
As per the hypothesis of covariance stationarity, the unconditional variance σ t 2 can be computed by considering the unconditional expectation of Eq. (4). We have as follows:
Later, the maximum likelihood method used for estimation. Comparing the outcome of log likelihood values, GARCH return raised assessment, which substantiated that the data is more predictable from GARCH method rather than ARCH process. Consequently, ARCH has shown one less constraint as compared to GARCH. Every parameter in GARCH model is mostly estimated through maximum likelihood approach considering similar fundamental functions of likelihood after taken into the normality assumption. While performing maximum likelihood we often opt parameters, which maximize the occurrence to a likelihood of observations. Both Schwarz criterion and Akaike information criterion regulate the likelihood for the number of parameters. The lower values of both criteria authenticate the better fitness. Since the ARCH has the higher value than GARCH for both criteria, therefore we have preferred GARCH as compered to ARCH.
As per the GARCH (1,1) model developed by Engle (2001) that variance anticipated at any point of the data indicates the blend of long-run variance and variance anticipated last period, attuned to consider the extent of preceding period's observed volatility. In GARCH method approximations for capital asset returns, trailing conditional variance and sum of GARCH coefficients are very close to 1. This indicates the stuns to the conditional variance are significantly determined by an existence of pretty long memory but because of less than 1, it has stationary mean-reverting behavior. In easier understanding, however, volatility takes a longer time period but eventually, it reverted back to its mean value. This entails that present evidence does not affect on long-term predictions. Studies regarding SV models are very rich and several important kinds of literature are available (e.g., Shephard 1996; Ghysels et al. 1996; etc.) . Therefore, the focus of this research study is to provide an outline of the foremost methods with specific prominence on the initiation of volatility calculations in every sort of model description and inferential method.
We allocate certain weight to long run average variance (LRAV) rate in GARCH (1,1) model. Now, solving the Eq. (5), we have following equation:
The long run average variance (LRAV) for the equity returns can be calculated by employing this formula / (1 ) ω − α − β , as explained by Engle (2001) . For this unconditional variance, it is necessary to follow the condition α + β < 1 and both coefficient should be non-negative as, α ≥ 0, β ≥ 0 and ω > 0.
Estimations and results
Results of this study are presented in four parts. In initial part, the graphical exhibition of time series based on historic data is enumerated, followed by the descriptive analysis of stock return, standard deviation, a coefficient of variation (CV) and correlation analysis. The equality of variance is given in third part by conducting an inferential analysis. An econometric model to confirm the descriptive and inferential analysis is given in final part of the study.
Graphical Depiction of Time series. Figure 1 shows the graphical depiction of all the stock market indices for the historic times series data. It exhibits certain sudden rise and fall in the data, which evidenced an asymmetrical spread. Besides that, excluding the equity markets namely BVSP, Nikkei and HSI, all others shows index lower than 10,000 points at the initiating period of a sample. There is an existence of association among these equity markets. Lastly, the graph shows, the most of the equity markets go down in terms of investment and considerable collapse is witnessed particularly during the third quarter of 2008, this was the period when a seed of financial crises was sown. Descriptive analysis. The initial part of the results is to grasp the better comprehension of the data that used in this study. The descriptive analysis is given the below tables, which present the peculiar characteristics and properties of both developed and emerging markets at a glance. With the intention to give ease to better understanding, the average stock returns are converted into annual returns. Table 1 and Table 2 show the values of Jarque-Bera, kurtosis, skewness, and the probabilities about the equity returns of every related index being part of this study. The probability distributions' deviation on both sides of the mean is measured through skewness. However, the peak or flatness of the data shows the normality of the distribution, which is measured through kurtosis. The results show that the market returns of Nasdaq are positively skewed; in contrast to rest of the indices, which are negatively skewed. This shows that the tail for Nasdaq is longer and fatter to the right end of probability density function, though rest of the equity markets exhibiting a flatter or longer tails to the left end. Results of the kurtosis values of all the stock indices are showing leptokurtic. Keeping before these outcomes, we can assume that our data is not normally distributed, which entails zero skewness and three coefficient of kurtosis. Similar results are also authenticated by JacqueBera statistic test of normality. As it can observe by having looked at the values of probability for every individual variable, the null hypothesis can be rejected even at 1% level. Hence, it failed for accepting the null hypothesis; this means the data in this study is not normally distributed. This indicates the inefficiencies of markets.
It is clear from the Table 1 that KSE100 has the highest annual returns of 24.03% with standard deviation of 0.014 (risk or volatility), but the coefficient of variation has the highest value of 80.34%, which means the risk-return trade-off is very high, followed by JKSE 14.76% with 0.014 SD and CV is 70.53% that is again risk-return trade-off is very high. The SENSEX 11.85% annual returns with SD of 0.015 and CV of 58.52% and BVSP 8.13% annual returns and SD is 0.018 and CV is 47.53%. Although, SSE has 5.49% and KLSE has 5.04% annual returns, and SDs are 0.016 and 0.009, CVs are 39.67% and 33.78% respectively. KOSPI is, however, getting the least returns of 4.56% annually with SD of 0.015 and CV is 38.15%. The KLSE demonstrated the lowest risk-return trade-off in all emerging markets; however, the annual stock return is also nominal i.e. 5.04%. The average annual returns of the developed markets are nominal and not significant, S&P500 has the highest annual returns of 2.64% with standard deviation of 0.013 (risk or volatility) and CV is 25.05% that shows the risk-return trade-off is the lowest among emerging and developed markets followed by DAX 2.58%, and then HSI 1.32% and Nasdaq 1.14% annual returns. However, Nekkei225 is the only market, which shows negative annual returns of -1.47%. Results of standard deviation (volatility or risk) of other developed stock markets are 0.017 for Nasdaq with CV of 38.14%, 0.015 for HSI with CV of 27.46%, and DAX has SD of 0.015 and CV is 32.69% and SD of Nekkei225 is 0.016 with CV of 26.64% on daily calculation as showed in Table 2 . Correlation analysis. As displayed in historic time series graphical presentation in this paper that most of the equity markets are following the similar pattern. Thus, the correlation coefficients are calculated as the ceremonial form of analysis to investigate the relationship between the returns of these equity markets. Table 3 exhibits that every equity market chosen for this study has positive interdependence with each other. To substantiate one of the objectives of this study to assess the shock transmission between developed and developing markets, the existence of a correlation between these markets is varied handy. Table 3 shows the summary of correlation matrix for chosen groups of equity markets at 5% significance level.
The results in Table 3 show fascinating outcomes regarding the existence of high correlation among developed stock markets. Elevated positive correlation entails that the increase in one variable will be followed by the increase in another. Table 3 further shows that all the developed and emerging markets are depicting low association with SSE excluding HSI and BVSP. This association may be because of Chinese stock market Shanghai Index, which significantly less magnetizes the foreign investment as compared to other indices related to China like Hong Kong Stock Exchange (HSI), which has a significant relationship among all the emerging and developed markets except Nikkei225. The Nikkei225 has a positive and significant relationship with other developed stock markets except for HSI and it is also noted Nikkei225 does not have the significant association with emerging markets except KSE100. Other developed stock markets have significant association on each other. DAX has a significant positive association with all the emerging and developed markets. Both S&P500 and Nasdaq have the significant positive association with all the emerging and developed markets except BVSP and SSE.
In Table 3 , all associations are not significant in emerging markets; BVSP has a significant positive relationship with all emerging and developed markets except Nasdaq, Nikkei225, and S&P500. KSE100 has the positive significant correlation with all the emerging and developed markets except SSE. Emerging stock markets, KLSE and JKSE have significant positive association with all other developed and emerging markets except Nikkei225, and SSE. KOSPI and SENSEX have a positive and significant relationship with all the developed and emerging markets except Nikkei225. The significance and non-significance of correlation amongst the market demonstrated the extent of shock transmissions among the stock markets. Graphical Analysis for the Stationarity. Bristling with an issue of non-stationarity is state of obvious observation. The issue is often cropped up due to the precise fact that the properties of time series data are driven from the random walk (See Fig. 2) . One important factor of this result because whole obtainable information is bared in the equity price then the paramount estimation for the prices of following day will be the stock prices of today. This course of action guarantees that every index is stationary, the same can be further observed by having a look on Table 4 and Table 5 , as we refute the null hypotheses that data contains unit root in all the time series of returns. We ratify that by converting the data, we may lose Source: authors' estimation Fig. 2 . Stationarity graphs of returns for emerging and developed stock markets some part of information in the process, and however, responding to our assumption of random walk, it was essential to obtain stationarity before proceeding further analysis (see Table 4 and Table 5 ). Unit Root Statistics. Table 4 shows the results of ADF test without structural break, which shows all the data series, are stationary. One important cause for this outcome because the entire existing evidence is exposed in the equity price, then the paramount estimation for the prices of following day will be the stock prices of today. Besides that, when the time series is drawn from random walk having a long-term owing to inappropriate pricing communication, bubbles, volatility, irregularities, and several other cyclic developments. Thus, it becomes essential to transform our data into returns in order to ensure stationarity prior any further analysis. Please also see the graphical representations of stationarity from Figure 2 .
This procedure is carried out to ensure the stationarity of each index. The results can be observed in Table 4 . Keeping the results we refute the null hypothesis that our data has unit root for without structural break. The outcomes of ADF test confirm that our data series do not have any unit root. The fact is established by retaining null hypothesis at 5% level of significance, besides that the critical values for all stock indices are more than the corresponding t-values. Homoscedasticity Tests (Inferential statistics). Bartlett's (1937) test is being used in order to establish the non-normality of the data time series. Two other tests Levene and BrownForsythe are replacements of Bartlett's test. These three tests belong to the inferential estimations, which evaluate the equality of variances for two or more than two groups. The results of p-values are less than 0.05 for all three tests, therefore, it is concluded that there is no homoscedasticity among the variables and data time series for all three tests show nonnormality as well (Table 6 ). Econometric analysis. GARCH (1,1) is employed through ML -ARCH (Marquardt) method by using the normal distribution. Results of the study described that α, β, ω parameters or coefficients of GARCH (1,1) are significant for all the developed and emerging financial markets, as it also estimated p < 0.01 that demonstrated the long run average variance (LRAV), and first lag returns. The trailing variance is also explaining the conditional variance in a significant manner. Results of Table 7 and Table 8 comprise of parameters estimates, these results are consistent and in lined with the previous literature regarding the time-varying volatility. Since, the values of likelihood ratios are large and significant that suggested the GARCH (1,1) model is the suitable choice to present the behavior of daily returns, which has effectively captured the time-based reliance of volatility. It is also noted from the results that GARCH (1,1) parameterization is statistically significant, and almost all the assessed 'β' coefficients in the equation of conditional variances are significantly greater than the 'α' coefficients. This indicates that enormous market shocks stimulate comparatively insignificant alterations in future volatility. Finally, the values of α+β illustrated the perseverance of the conditional variance process, which is very high and frequently close to the integrated GARCH (1,1) proposed by Engle (2001) and Bollerslev (1986) . This infers existing evidence is also pertinent to forecast the future volatility for a long horizon. Table 7 and Table 8 , further show, the sum of GARCH parameters, such as, α, β, ω for all the stock markets approaches to 1. The result of the sum of coefficients α + β of GARCH (1,1) is less than one for all the developed and emerging markets, hence, the necessary condition of the model also achieved. Engle (2001) has proposed a formula / (1 ) ω − α − β to calculate the long run average variance (LRAV). The results of LRAV demonstrated, the KOSPI has the highest value of 2.16%, and showing the highest trailing variance (TV) of 0.922, and KLSE followed by 1.81% with 0.819 weights of trailing variance. The KSE100 has the lowest LRAV of 1.40% with the lowest weight of 0.789 for trailing variance. BVSP with 1.77% with weights for trailing variance is 0.919 and SSE has 1.66% with weights of TV is 0.928. SENSEX and JKSE have 1.54% and 1.53% with weights for trailing variances are 0.873 and 0.846 respectively as indicated by the Table 7 . Table 8 shows the values for developed stock markets. Nikkei225 has the highest LRAV of 1.71%, and it has the weight for trailing variance is 0.875, and followed by 1.59% for the DAX with 0.899 weights for trailing variance. The S&P500 exhibited the lowest LRAV of 1.19% with the weight of 0.886 for trailing variance. Nasdaq and HSI have 1.48% and 1.40% LRAVs with weights for trailing variances are 0.905 and 0.925 respectively. Mean Reversion Process in developed and emerging markets. Table 9 demonstrates that the sum of GARCH coefficients such as: α, β, and ω for all the developed and emerging stock markets approaches to one, which is an essential condition to ensure the mean reversion variance phenomenon. As indicated by Engle (2001) the process of mean reversion becomes slower.
As exhibited in Table 9 , the KOSPI has the slowest mean reversion because the sum of GARCH (1,1) coefficients is the highest 9.91E-01, and followed by Nasdaq and SSE with 9.91E-01. However, the KSE100 has the highest process of mean reversion because the sum of coefficients is the lowest one that is 9.60E-01, and followed by JKSE as the sum of GARCH coefficients is 9.74E-01. Table 9 also shows that there is a significant evidence of ARCH and GARCH effects for all the developed and emerging stock markets (Engle 2001) .
As already demonstrated that the sum of GARCH coefficients, such as, α, β, and ω for all the developed and emerging stock markets are less than 1. The result of Figure 3 , further substantiated that the sum of coefficients of GARCH (1,1) is less than one for all the developed and emerging markets, hence, again the necessary condition of the model also accomplished. Figure 3 , further portrays, the sum of GARCH coefficients such as, α, β, and ω for all the developed and emerging stock markets approaches to one, which is required to have mean reverting variance process. 
Discussions and conclusion
Discussions. The results of the study indicated that there are higher returns associated with emerging markets, but volatilities are also higher, and the risk-return trade-off is much higher as compared to the developed stock markets. In contrast, developed markets are showing low returns with lower risk-return trade-offs. These results are consistent with previous researches, which were conducted for stock returns and volatilities of emerging and developed stock markets (e.g., Neaime 2016; Auer 2016; Guris, Sacildi 2016; Sarwar, Khan 2016; Bahloul, Bouri 2016; Choi et al. 2016; Goetzmann, Jorion 1999; etc.) . Correlation analysis revealed the significant positive correlation among the developed markets, but emerging and developed markets have shown relatively insignificant correlation by enlarge. These results are also consistent with previous studies (e.g., Li 2016; Li et al. 2016; Mobarek, Mollah 2016; Bentes 2016; Kambouroudis et al. 2016; Xiao, Dhesi 2010; Diebold, Yilmaz 2009; Harris, Pisedtasalasai 2006; Wagner, Szimayer 2004; Ng 2000; Hu et al. 1997; etc.) Results of our study demonstrate the sum of GARCH coefficients for all the developed and emerging stock markets are significant, which illustrated the long run average variance, and trailing variance are explaining the conditional variance in a significant manner. The results are consistent and in lined with previous literature regarding the time-varying volatility (e.g., Borland 2016; Baruník et al. 2016; Singh et al. 2016; Mukherjee, Mishra 2010; Joshi 2011; Guris, Sacildi 2016; etc.) .
Finally, the sum of GARCH confidents exhibited the persistence of the conditional variance process, which is very high and frequently close to the integrated GARCH (1,1) proposed by Engle (2001) and Bollerslev (1986) . This infers existing evidence is also pertinent to forecast the future volatility for a long horizon as concluded in previous literature (e.g., Neaime 2016; Auer 2016; Guris, Sacildi 2016; Sarwar, Khan 2016; Beirne et al. 2013; Wang et al. 2005; Li, Majerowska 2008; etc.) . The sum of GARCH coefficients for all the developed and emerging stock markets approaches to one that is the basic condition required for mean reversion process. According to Engle (2001) , as the process of mean reversion becomes slower, these results are consistent to the previous research studies (e.g., Vveinhardt et al. 2016; Caporale, Sousa 2016; Mirza et al. 2016; Worthington, Higgs 2004; Domowitz et al. 1997; etc.) Conclusion. This research measures the volatilities between important emerging and developed stock markets and to ascertain a relationship between volatilities and stock returns. This research paper also analyses the mean reversion phenomenon in emerging and developed stock markets. Descriptive statistics showed that the emerging markets have higher returns with the higher risk-return trade-off. In contrast, developed markets have low annual returns with the low risk-return trade-off. Correlation analysis showed the significant positive correlation among the developed markets, but emerging and developed markets have shown relatively insignificant correlation. The econometric analysis showed that the values of likelihood ratios are large and significant that suggested the GARCH (1,1) model is the suitable choice to present the behavior of daily returns, which has effectively captured the time-based reliance of volatility. It is also noted from the results that GARCH (1,1) parameterization is statistically significant, and almost all the assessed 'β' coefficients in the equation of conditional variance are significantly greater than the 'α' coefficients. This indicates that enormous market shocks stimulate comparatively insignificant alterations in future volatility. Finally, the values of α+β illustrated the perseverance of the conditional variance process, which is very high and frequently close to the integrated GARCH (1,1). This concluded the existing evidence is also pertinent to forecast the future volatility for a long horizon. The results further concluded that the sum of GARCH coefficients for all the developed and emerging stock markets approaches to one, which is required to have the Mean reverting variance process. Thus, there is a significant evidence of ARCH and GARCH effects for all the developed and emerging stock markets.
